A successful range livestock operation involves several major activities. Two of these are: (1) producing forage, which is primarily a function of managing plants, water, and soils (i.e., resource management), and (2) converting a forage crop into products useful to humans. The latter is primarily a function of managing animals.
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How efficiently these activities are conducted conjunctionally influences the profit-making ability of the total ranching enterprise. More attention, however, has been focused on animal management or husbandry than on potential land use adjustments and resource management.
Not nearly enough attention has been given to coordinating the two phases.
We need to sharpen our thinking on how to assess fully the value of forage from range and pasture, particularly under multiple use management if grazing is only one use of the land. We especially need to know the benefits that accrue throughout the entire year's operation of a ranching enterprise if a greater volume or better quality of forage is developed and is available when needed.
Historically, a "per-acre" approach has been used to assess forage and feed values. This approach deals in terms of animal unit months, pounds, bushels, or tons of production per acre which are converted to dollars and cents by applying a normal per-unit market value. This approach is oriented to the productivity of a specific area of land. It does not take into account the beneficial effects within the total ranching enterprise that result from increasing the volume and/or quality of forage at a season when it is especially needed. Forage can be improved nutritionally and its availability made more timely. The "per-acre" approach usually shows low returns on investments in rangeland improvements because the benefits from a single improvement that accrue to the total enter-MULTIPLE ECONOMIC EFFECTS 175 prise may be incompletely considered. The purpose of this paper is to present guidelines for assessing a forage development and managemen t program in terms of the several beneficial effects accruing to the total ranch operation. Benefits that result from fully developing potential land use adjustments and resource management are emphasized. These benefits augment those obtained from good animal husbandry and contribute markedly to 0,verall econo'mic gain.
Developing irrigated pasture to meet a critical summer-forage situation was used herein as the initial improvement to illustrate how one kind of forage development can trigger a chain of events. The principles in this analysis apply equally well, for example, to evaluating the total impact of a potential crested wheatgrass seeding on the ranching operation. This type of analysis applies to public as well as private land improvements. A simple procedure for developing the data was used. First, we explained the problem and what we hoped to achieve by obtaining factual data and observations firsthand from ranchers. Next, we obtained their estimates of the number of beef cows required in their locality to provide a minimumsized cow-weaner calf operation. Third, we jointly developed the amount of different kinds of feed required yearlong for the major kinds of livestock in this cow-calf operation.
Finally, we obtained their estimates of the acres of each kind of forage-spring, summer, and fall range; pasture; hay; crop aftermath-required toI produce the feed and forage needed to support this cow-calf operation.
Their experienced production rates were used.
Seasonal feed and forage requirements are shown for the major kinds of animals in this operation. Based on the ranchers' experienced yields, about 11,000 acres of land would be needed to produce the various feeds required yearlong.
Background Information
Six Oregon cattle ranchers representing typical ranching operations in three major ranching areas, each of whom operated both irrigated pasture and rangeland, were consulted jointly by the authors. The objective was to obtain basic data and to develop a typical ranching operation on which to base a study of forage values. It was considered important to find out what ranchers thought their management problems, solutions, and benefits were and to express these in meaningful terms. These six ranchers provided personal knowledge and quantitative data such as seasonal weight gains and calf-crop percentages related to their operations. Data obtained from these ranchers were surprisingly uniform from area to area, and their data have been substantiated by later consultations with individuals and groups of ranchers in other ranching areas. Each of these ranchers had realistic opportunities to improve forage production and management.
After developing the initial situation in the model approach, we assumed that 100 acres of lowerelevation spring range of this typical ranch could be irrigated and had soils that would grow improved pasture or hay under intensive management.
We asked, "what opportunities, alternatives, and benefits would this provide to the total ranching operation?" Collectively, these data represent an analysis of a hypo,thetical or typical cattle ranch for a locality. The info,rmation collected was recorded on a summary of ranch operations and livestock feed for ready reference and study using a model approach. Table 2 summarizes the planned situation in which it was possible to increase the cow herd from 200 to 300 head. This increase was made polssible primarily by the forage derived from additional irrigated acres which, in turn, provided additional flexibility for adjusting seasonal use of the total forage crop. Note that estimated rates of production for crops other than improved pasture and hay are the same for the initial and planned situations. Increased potential production due to improved range and pasture management can be achieved in practice; however, increased production rates were not used in order to avoid this source .I
Land Use Adjustment

Resource Management Adjustment
2. The range seeding, which is suitable for early spring grazing would, in turn, allow for delayed spring grazing on the native range. This helps improve range condition. The range seeding, which can be grazed earlier in the spring than native range also might reduce the dry-lot feeding costs.
Based on the nucleus development of 100 acres additional irrigated land, the fo'llowing relational factors involving adjustment in resource management of the total ranch were developed with the ranchers (Fig. 1) . Although the potential production for the typical ranch was balanced with total livestock feed requirements, only the management of cows is shown for the sake of simplicity.
1. The amount of spring-range forage was reduced by using 100 range (due to having a range seeding available) improves the forage volume that is available for the livestock at that time. It also improves the nutritional quality of the native forage because of reduced "washiness." The result could be an increase in weight gain per head per day while grazing the native range. Confined breeding on high quality pasture also can reduce the number of bulls required which, in turn, reduces costs and increases incobme.
5. The irrigated pasture would require a period of regrowth in early summer after having been topped-off in the spring. During this time, the cows and calves would be grazed on the summer range. This later-thanusual date for beginning grazing on the summer range increases volume and nutritional value of the forage, and, consequently, animal gains. It also improves range condition just as it did for the spring range.
6. During summer and fall, the cow-calf herd is moved from the summer range back to irrigated pasture which would have recovered from the previous grazing and would be in full production.
During this hot-season weather, which is a critical forage season, the animals would be on lush, green, irrigated forage. This would maintain a good rate of animal gain, especially on calves, instead of the gains tapering off as happens with native range forage during hot, dry weather.
The result would be an increase in the total weaning weight of the calves. Calves are weaned off this irrigated pasture in the fall.
7. After the calves are weaned, the dry cows are returned to the summer range where they usually do better nutritionally as well as in their grazing distribution than if the calves were with them. This, in turn, makes more efficient use of the summer range forage, improves grazing patterns, and consequently helps improve range condition.
8. In late fall the cows are taken off the summer range and returned to the base ranch. 
Economic Effects
The foregoing analysis illustrates how an initial change in the forage supply of a ranch can trigger a series of needed adjustments in land use and resource management. To obtain the optimum benefit, good animal husbandry must be an integral part of the program so the forage resources are converted efficiently to products for human use. Conversely, good resource management also is a necessity to' produce the optimum from the land. Coordination, therefore, is based on (1) providing a balanced, year-long forage supply to meet livestock needs; (2) practicing good animal husbandry to meet the needs of the livestock and make them efficient in converting the forage crops into products for humans; and (3) using the forage crop to a proper degree and in a timely manner for nutritional quality, quantity, and maintaining or improving production.
Based on the physical and managerial resource changes previously explained, the ranchers enumerated several changes that might be achieved which would directly affect the livestock herd. They are: 6. Reduced costs per cow unit.
These changes have an economic impact on the profit olr loss of the ranching enterprise because they directly affect the marketable product, which is beef. For simplicity purposes, additional sources of added income associated with improved resource management, such as increased weight and quality of cows and bulls sold and longevity of cows and bulls, have not been included herein. Initial and potential factors derived from the interview data obtained from ranchers are shown in Table 3 .
These factors are typical for the ranching areas involved in the interviews. In the initial situation, a four-hundred-pound calf selling for 25$ per pound is worth $100. Only 80 percent of the cows wean calves, so the income per cow is $80. Therefore, the net return per cow from sale of calves is $5 when cow costs are $75. The same procedure was used to establish other points from which curves were drawn. For other ranching areas these values may be higher or lower; however, the evaluation procedure remains the same. The usefulness of this chart is illustrated by the following examples:
At 25$/lb. value, a ranch with $75 cow cost and 400-lb. weaners requires 75 percent of the calves to break even. If the cow cost is $90 with 400 lb. weaners, 90 percent calves weaned is required to break even.
At 25$/lb. value, a ranch with $75 cow cost, 400-lb. weaners, and 80 percent of the calves weaned has net return per cow frosm sale of calves of $5. If the percentage of calves weaned can be increased to 90 percent the net return per cow from sale of calves on this ranch is increased to $15-three-fold.
At 25$/lb. value, a ranch with $75 cow cost, 400-lb. weaners, and 80 percent of the calves weaned has net return per cow from sale of calves of $5. If the weaner weight can be increased to 500 Ibs., the net return per cow from sale of calves would increase to $25-fivefold.
At 25+!/lb. value, a ranch with $90 cow cost, 500-lb. weaners, and 80 percent of the calves weaned has a net return per cow from sale of calves of $10. If the costs per cow can be reduced to $75, the net return per cow from sale of calves increases two and a half times to $25.
This illustration is useful for discussing the economic impact that weaning weight, calving percentage, and cow cost have on profit or loss. It accentuates the importance of discussing the opportunities in land use, resource development and management, and animal husbandry that collectively will improve the economic situation of the total enterprise. Similar charts, using weaning weights and cow costs as the horizontal axis, can be developed as effective visual aids to clarify the importance of these factors.
Increased Cow Numbers
In general, the ranchers interviewed thought they had ranch resources that were under-used because of various limiting factors, mainly because of a feed shortage during a critical period. Existing ranch equipment and machinery, labor, corrals, and other facilities could be used more efficiently. Additional livestock could be sup ported on their ranches yearlong without much increase in fixed capital investment, provided a balanced seasonal forage supply was developed and the grazing program made more efficient. If cow numbers can be increased without materially increasing fixed costs, this is one way to reduce the annual operating cost per cow. It has the same effect as increasing net income.
The typical ranch that was developed had a cow cost of $75. Of this, $48 was considered to be variable and $27 fixed cost. AS used herein, fixed costs are those that would not increase as cow numbers increased. Investments and taxes on land, buildings, corrals, and some equipment are included. Variable costs increase with an increase of herd numbers. Included are hay, feed, veterinary services, and bulls and interest, taxes, and insurance on added investments. Some items in fixed and variable categories may change categories depending on the individual ranching operation. For example, an increase in cow numbers on one ranch may not require more of such items as machinery, transportation equipment, fences, labor, water developments, telephone service, or electricity singly or in co'mbination. The same increase in cow numbers on another ranch might require more of such items. Figure 3 illustrates the effect of proportioning the $27 fixed costs to each cow in the herd.
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As the number of cows increases without increasing fixed costs, the proportion for each cow is reduced, thus increasing the net return per cow. Figure 3 illustrates an important point.
The $90 cow-cost curve shows a steeper drop in costs as cow numbers are increased than does the $75 curve. This indicates that the effect from adding more cows is usually greater if the percow investment is high than if it is low, provided that adding these cows does not increase fixed costs significantly.
A 501 percent increase in cow numbers reduces a $75 cow cost by $9.25, whereas it reduces a $90 cow cost by $14.25 per cow annually. Similar curves can be drawn for situations where these values do not apply. The initial ranch supported 200 cows and had an annual ranch income from sale of calves of $1,000. If it were possible to increase percentage of calves weaned from 80 percent to 90 percent without increasing cow cost, the result would be an annual ranch income from sale of calves of $3,000. If, in addition, the weaning weight could be increased from 400 pounds to 500 pounds without increasing cow cost, the annual ranch income from sale of calves would be increased to $7,600.
Economic Summary
So far, these changes have not involved an increase in cow numbers.
If The annual cost of intensifying the range management system on native range costs $1,000, all of which was considered to be additional labor.
The complete program increases the annual ranch income from sale of calves by $13,160 ($14,160 minus $1,000 initially). In order tot obtain this increase, it cost $7,525 annually to install the improvements needed.
As a result, the ranch income from sale of calves increased from $1,000
to $6,635 ($14,160 minus $7,525), which is sixfold.
Per-acre Approach
By comparison, a "per-acre" approach to analyzing this program of land coaversion, resolurce development and managment would involve the following type of considerations (Tables  1 and 2): Four hundred fifty acres of range now producing 45 animal unit months (AUMs) annually would produce about 300 AUMs when converted to a range seeding. At $3/AUM market value, the increased production represents $765 annually fro'm this improvement.
As previously cited, the annual cost of installing and managing this seeding was figured to be $1,355.
One hundred acres of rangeland were converted to irrigated improved pasture (85 acres), irrigated improved hay (12 acres), and cropland (3 acres) in a crop rotation needed to systematically replace old stands and thereby maintain production over the years.
The 85 acres irrigated pasture would produce about 1,000 additional AUMs annually which at $5/AUM market value, would be worth $5,000. The 12 additional acres of irrigated hay would produce 60 tons annually at $25/tori market value, olr $1,500. Some additional income would be derived from the 3 acres od cropland depending upon what it ANDERSON AND JERNSTEDT
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was used for. The annual cost of installing and managing 100 acres additional irrigated land was figured to be about $5,170.
For the total development of irrigated land, range seeding and additional range management needed, the annual cost of installation and management was figured to be about $7,500. Using the "per-acre" approach, the annual benefits would be about $7,800, making these proposals a questionable venture economically.
Summary
In conclusion, each forage development or improvement project within a ranching operation may act as a nucleus for a chain reaction of other adjustments in land use, animal husbandry, and resource management.
The economic effect of the nucleus development, or of related potential developments, should be assessed oln the basis of benefits accruing to the total ranch operation.
Some broad guidelines are presented in a simple manner. 
